Adrenergic agonists and the Na+-K+-adenosine triphosphatase from rabbit proximal tubules and their basolateral membranes.
Several studies suggested that catecholamines modulate renal sodium and water excretion by direct stimulation of adrenergic receptors located on the renal proximal tubule. However, neither the mechanism nor the class of adrenoceptor involved in this effect have yet been established definitively. In the present study, we examined the effects of L-norepinephrine (NE) and selective alpha-1, alpha-2 and beta adrenergic agonists on monovalent cation transport and on Na+-K+-adenosine triphosphatase (ATPase) activity from homogenates, intact tubules and highly purified basolateral membranes prepared from superficial rabbit kidney cortex. Our results showed that neither NE nor specific alpha-1, alpha-2 and beta adrenergic agonists (10 microM) modified ouabain-sensitive uptake of 86Rb+ (a K+ analog) in intact proximal tubules. Similarly, it is demonstrated that NE and alpha and beta adrenergic agonists did not affect Na+-K+-ATPase activity from homogenates, intact tubules and basolateral membranes. The integrity of the alpha-2 adrenergic receptor system, the predominant adrenergic subtype in rabbit proximal tubule, was supported by the following findings: 1) maximal binding of [3H] rauwolscine was about 4-fold higher in basolateral membranes than in homogenates; 2) 5'-guanylimidodiphosphate induced a 27-fold increase in the Ki of NE for alpha-2 receptor in basolateral membranes; 3) NE (5 microM) inhibited by 35% parathyroid hormone-stimulated cyclic AMP production in intact tubules. In conclusion, these data fail to demonstrate that NE, as well as other adrenergic agonists, directly increases Na+-K+-ATPase in the rabbit proximal tubule. Further investigations are needed to clarify the interaction of catecholamines with the renal Na+K+ pump.